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In This IssueH3K53Ac Marks the Finish Line for DNA Repair.
PAGE 231
The repair of DNA damage is so critical for the maintenance of genomic integrity that
DNA-damage checkpoints arrest the cell cycle to allow repair to occur. However, it is
unclear how the cell senses the completion of DNA repair so that the DNA-damage
checkpoint can be turned off to allow cell cycle re-entry. Chen et al. now show that
acetylation of histone H3 at lysine 56 is required for reestablishing the chromatin struc-
ture at the repaired DNA sequences, and that this is the critical signal for turning off the
DNA-damage checkpoint.
. And Regulates Replication-Coupled Nucleosome Assembly
PAGE 244
Acetylation of histone H3 at lysine 56 (H3K56Ac) marks newly synthesized H3molecules and is critical to maintaining genome
integrity during DNA replication. However, the molecular mechanism by which this modification contributes to genome sta-
bility is not known. Li et al. demonstrate that H3K56Ac regulates the association of H3 with two histone chaperones, CAF-1
and Rtt106, to promote efficient nucleosome assembly during S phase of the cell cycle. These findings indicate that H3K56Ac
preserves genome stability at least partly through regulating the DNA replication-coupled nucleosome assembly and that
modifications of new histones can regulate their own deposition onto replicating DNA.
Cdh1 to the Rescue in DNA-Damage Response
PAGE 256
The ubiquitin ligase complex APC/C is a major cell-cycle regulator. During G1, APC/C is activated by Cdh1 and APC/CCdh1
prevents premature S phase entry. Bassermann et al. now report an unanticipated role for APC/CCdh1 in DNA-damage
response during G2. The authors find that in response to DNA damage, APC/CCdh1 is reactivated to allow the degradation
of the promitotic kinase Plk1, and this event is essential for the establishment and maintenance of an efficient G2 checkpoint.
The reactivation of APC/CCdh1 depends on Cdh1 dephosphorylation by Cdc14B, which is released from the nucleolus upon
genotoxic stress. Their results indicate that the Cdc14B-Cdh1-Plk axis is a hub in the G2 DNA-damage response that is
crucial for preventing entry into mitosis.
E1 and Ubiquitin Caught in the Act
PAGE 268
Ubiquitin-modified proteins are selectively degraded by the proteasome. An ubiquitin-activating enzyme (E1) initiates the
pathway by adenylating ubiquitin, transiently attaching it intramolecularly, and then handing it off to one of a family of ubiq-
uitin-conjugating enzymes (E2). In this issue, Lee and Schindelin report the x-ray crystal structure of the covalent complex
between a yeast E1 and ubiquitin. The structure and accompanying mutational analyses highlight aspects of the catalytic
mechanism as well as elements of the E1’s construction, including regions of conformational flexibility, which contribute to
the ability of the E1 to interact with a variety of E2s.
Mitochondria Flasher Exposed
PAGE 279
In quiescent cells, mitochondria are the primary source of reactive oxygen species (ROS),
which are generated by leakiness of the electron transport chain. High levels of ROS can
trigger cell death, whereas lower levels drive diverse and important cellular functions. By
developing a novel ROS indicator, Wang et al. discovered that transient openings of the
mitochondrial permeability transition pore trigger individual mitochondria to produce
bursts of ROS production (‘‘superoxide flashes’’). Although superoxide flash events are
part of normal mitochondrial behavior, uncontrolled flash production contributes to in-
creased oxidative stress in disease. These results indicate that superoxide flash activity
provides a unique means of investigating mitochondrial ROS production, mPTP activity,
and oxidative stress at the level of single mitochondria.Cell 134, July 25, 2008 ª2008 Elsevier Inc. 191
GATA New Way of Aging?
PAGE 291
Awidely held view is that aging is driven by cellular and environmental damage that accumulates over time. Now Budovskaya
et al. present a gene regulatory circuit that guides the rapid aging process in the nematodeC. elegans. DNAmicroarray experi-
ments and genetic studies revealed that gene expression differences in old worms are caused by three GATA transcription
factors: ELT-3, ELT-5, and ELT-6. In old age, ELT-5 and ELT-6 expression increases and expression of ELT-3 decreases,
resulting in changes in a multitude of genes with GATA regulatory sites. These results suggest that aging in worms is caused
by drift of a GATA transcriptional regulatory network rather than accumulation of cellular damage.
Foxp1 Works the Switchboard for Neuronal Connectivity
PAGE 304
Animal behaviors depend on the precision with which motor neurons form connections
with muscles. Despite many advances, the molecular logic that establishes specificity
in nerve-muscle connectivity remains obscure. Dasen et al. now show that a single
gene, Foxp1, coordinates vertebrate motor neuron subtype identity and connectivity
through its role as an accessory factor for Hox proteins. Inactivating Foxp1 abolishes
the output of the entire Hox network, consigning the spinal motor system to an ancestral
state. These findings provide insight into the evolution of motor neuron diversity and
uncover the genetic logic that creates the topographic neural maps needed for motor
behavior.
Metabolism Has a SIRTain Influence on Circadian Rhythm
PAGE 329 and PAGE 317
Circadian rhythms govern a large array ofmetabolic and physiological functions. Two papers now reveal how circadian cycles
may be influenced by cellular metabolism by identifying a role for the NAD+-dependent SIRT1 deacetylase in regulating dif-
ferent core components of themammalian clock. Nakahata et al. demonstrate that SIRT1 deacetylates BMAL1 andH3 K9/14,
the substrates of the CLOCK protein’s HAT activity, in amanner that contributes to circadian control. Asher et al. demonstrate
that SIRT1 deacetylates PER2, thereby destabilizing it and influencing the expression levels of other core clock genes. Both
studies show that SIRT1 associates with the CLOCK:BMAL1 complex in a circadian manner. In light of the NAD+ dependence
of SIRT1 deacetylase activity, SIRT1 likely connects metabolic state to the core circadian clockwork circuitry.
Translation Fidelity Sets the Pace for Gene Evolution
PAGE 341
Whydo some protein-coding genes evolvemore slowly than others? Drummond andWilke address this question by analyzing
measures of sequence change and gene expression levels that covary in a conserved manner between widely divergent
organisms. They show that the conserved patterns are primarily due to a single underlying force that they propose to be se-
lection against toxicity of misfolded proteins generated by translation errors. The authors then demonstrate, using molecular
level simulation, that this selective pressure can indeed create all the observed covariation patterns common among species.
The findings call into question commonly used measures for selection based on protein function and suggest how mistrans-
lation may contribute to neurodegenerative disease.
Mouse Proteomics Goes Life
PAGE 353
Quantitative proteomics has largely been limited to in vitro systems. Kru¨ger et al. have now
produced metabolically labeled mice using stable isotope-labeled amino acids (SILAC)
and show that mice labeled in all organs and tissues can serve as internal standards to
analyze the proteome of knockout mice, as demonstrated for mice with gene deletions
in three integrin pathway members. By quantitative mass spectrometry the authors find
a structural defect in the membrane cytoskeleton of Kindlin-3 knockout mice, providing
a molecular explanation of their severe anemia. This functional proteomics approach
based on SILAC can now be combined with the powerful tools of mouse genetics.Cell 134, July 25, 2008 ª2008 Elsevier Inc. 193
